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Biopsate holding device for a biopsy cannula 

The invention relates to a biopsate holding device for a 
biopsy cannula to perfo2nn transcutaneous biopsies, in 
particular of hard tissue and bone marrow tissue, by 
means of a biopsate holding device that can be inserted 
into the proximal end of a biopsy cannula and pushed in 
between the inner wall of the biopsy cannula and the 
tissue-removing cylinder . 

The state of the art can be described as follows: 
Conventional needles for biopsic, transcutaneous removal 
of hard tissue, in particular bone marrow tissue, 
consist of a cylinder of different lengths and 
diameters, whose proximal end is fitted with a grip and 
whose distal end is tapered and narrows into a boring 
with a cutting edge. Is the needle pressed into the 
tissue and simultaneously rotated around its axis it 
cuts a cylindrical piece out of the tissue to be removed 
that is taken up in the hollow interior of the needle. 
Withdrawal of the cylinder from the tissues as biopsy 
requires the subsequent interruption of the connection 
of the distal cylinder end with the remaining tissues 
into which the needle has been inserted. For this 
purpose, in conventional methods the grip of the needle 
is set into vibrations that run in a plane at a right 
angle to the needle axis with a trocar being provided at 
the point of insertion into the tissue. As a result of 



this approach^ the connections between the distal end of 
the biopsy and the remaining tissue are broken at the 
distal end of the needle that can be withdrawn and whose 
interior contains the biopsy material that is detained 
by the tapered end of the needle. This method of 
examination has the following disadvantages: Frequently 
the biopsy material is not retained in the needle since 
it is not completely loosened from the remaining tissue 
and since there is an, albeit low, negative pressure 
generated in the needle while it is being pulled out of 
the tissue so that the biopsy material is subsequently 
drawn in although this suction cannot overcome the 
opposite brake effect that is caused by the tapering of 
the needle end. All this makes the repetition of the 
entire biopsy examination necessary. Frequently the 
explained difficulties while the needle is pulled out 
cause the biopsy material to slip out of the distal end 
of the needle which may result in an injury and a 
rupture of the biopsy cylinder during the withdrawal 
through the tissue and a loss of parts of the distal 
portion of the biopsy. The movements or vibrations that 
are exerted onto the needle in order to separate the 
biopsy often cause smaller fractures at the surface and 
interruptions in the coherence of the hard tissue into 
which the needle was inserted, with this possibility 
being increased with the distance from the tissue 
surface. The results are in for the patient and damaging 
of the needle that is prone to become bent and thus lose 
its necessary straightness . 

Known is also a patent DE 43 05 226 ^Device for needles 
for transcutaneous biopsies'' that describes an accessory 
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device for conventional biopsy needles for 
transcutaneous tissue biopsy, in particular hard tissue 
and bone marrow tissue. The accessory device permits the 
trouble-free performance of biopsies at any tissue, from 
hard, compact bones to very thin and brittle bone marrow 
tissue, without the danger that the biopsy needle is 
withdrawn without a tissue sample. The accessory device 
reduces the danger of damaging tissues during a biopsy 
and mitigates pain in patients. The basic principle of 
the accessory device is that an insertion structure is 
inserted at the proximal end of the biopsy needle and 
pushes itself between the inner wall of the needle and 
the tissue cylinder. The cylindrical configuration of 
the biopsy cannula makes sure that this structure is 
clamped together to retain the biopsate. The 
disadvantage of this technical solution lies in the fact 
that the clamping of the structure subjects the retained 
biopsate to a press fit. This press fit causes crush 
artefacts of the biopsate. The conclusion is that the 
crush artefacts may distort the results of the 
subsequent examination of the biopsate. 

Basis of this invention is the problem of finding a 
biopsate holding device for a biopsy cannula to perform 
transcutaneous biopsies of tissue, in particular hard 
tissue and bone marrow tissue, and overcome the 
disadvantage of the state of the art and make sure that 
biopsate removal via the biopsy cannula becomes possible 
with very few crush artefacts and thus ensure the 
guaranteed biopsate removal via the biopsy cannula. 
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According to invention the problem is solved by 
realising a biopsate holding device for a biopsy cannula 
for the performance of transcutaneous biopsies of 
tissue, in particular hard tissue and bone marrow 
tissue, with patent claim 1 and its sub-claims being 
executed as the technical solution - 

The biopsate holding device is executed in the form of a 
grip end and a wire attached to the grip end. The grip 
end can be arrested to the grip end of the biopsy 
cannula. The distal end of the wire is provided with a 
connection that makes sure that the wire is present at 
the distal end of the biopsy cannula at the inner wall 
of the biopsy cannula and a biopsate cylinder. The wire 
with a pre-stress angle is arranged at the centre of the 
grip end, with a pre-stress angle between 1° and 90''. 
The wire and the provided tip with a bevelling should 
reasonably have a bevelling angle of 5** to 85°, 
preferably 20°. The wire with bevelling is executed so 
that the bevelling is directed towards the biopsate 
cylinder to be removed. The bevelling can also be 
executed as a hollow or bulged grind. What is essential 
is that the wire has a sufficient length for the removal 
of biopsate from the biopsy cannula. The wire extends to 
the end of the biopsy cannula. 

This invention also provides a solution in which a shank 
is arranged at the grip end. The shank is inserted via 
the grip end into the biopsy cannula at the proximal end 
of the biopsy cannula. A wire with a defined pre-stress 
angle is fitted to the distal end of this shank. The 
shank for proximal insertion into the biopsy cannula has 
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a grip end that can be arrested to the grip end of the 
biopsy cannula after insertion into the biopsy cannula. 
The wire at the distal end of the shank is arranged in a 
fixed connection with a pre-stress angle between 1** and 
90** to tolerate each application. The distal end of the 
wire has a tip with bevelling, with the bevelling also 
being executed according to the application from 5° to 
85°, preferably 20°, and the bevelling being directed 
towards the biopsy cylinder of the biopsate to be 
removed. The length of the shank and the pertaining wire 
is defined such that the wire length is preferably ca. 
25 mm. The ratio of the dimensions must be kept in such 
a manner that the shank upon its insertion into the 
biopsy cannula of a known design has such a length that 
it ends directly at the end of the biopsy cannula 
between the inner wall of the biopsy cannula and the 
biopsate. Hence, it must be ensured that the biopsy 
cannula with its distal end forms a unit with the distal 
end of the shank wire. The wire that is fixed to the 
shank preferably has a roughened surface. The wire 
profile can be variably shaped. The cross-section of the 
wire is designed in such a manner that only minimal 
crush artefacts occur between the inner wall of the 
biopsy cannula and the interior biopsate cylinder when 
the shank is fixed in the biopsy cannula. The wire 
diameter is preferably ca. 0.35 mm. 

The shank described therein with a wire at its distal 
end for insertion at the proximal end into a known 
biopsy cannula permits the trouble-free performance of a 
biopsy at any tissue, from hard, compacts bones to very 
thin and brittle bone marrow tissue, without the danger 
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that the biopsy cannula is removed without a tissue 
sample. Arrangement of the shank with the wire at its 
distal end reduces the danger of damaging tissues during 
a biopsy and mitigates pain in patients. Finally, also 
the mechanical stress on the biopsy cannula is reduced 
since deflections are avoided which will extend the 
service life of the biopsy cannula. It is also ensured 
that biopsate is taken in a high quality since only 
minor crush artefacts occur between the inner wall of 
the biopsy cannula and the biopsate cylinder. Thus a 
highly reliable analysis of the biopsate is possible due 
to the low level of crush artefacts. 

Further . advantages and features of the invention are 
described in the claims and the following practical 
example in which a shank for a biopsy cannula according 
to invention is explained in detail with drawing 
references. The practical example is illustrated by the 
following figures: 



Figure 


la: 


Shank with grip end 


Figure 


lb: 


Wire with grip end 


Figure 


2: 


Biopsy needle 


Figure 


3: 


Trocar 


Figure 


4: 


Placing the biopsy needle in the biopsate 


Figure 


5: 


Placing the shank in the biopsy needle 


Figure 


6 and 


7 : Views of the biopsy needle and needle 3 



with the described rotary motion 



Figure lb shows a device according to invention in which 
a grip end 20 is fitted with an arrestable grip end 22. 
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A wire 3 with a pre-stress angle 2 is attached at the 
centre of grip end 22. The length of the wire 3 is 
executed so that essentially the immediate end of the 
biopsy cannula 4 is reached. The pre-stress angle 2 
ensures the gliding of the wire 3 along the inner wall 
of the biopsy cannula 4 between the biopsate cylinder 6. 
The bevelling 5 of the wire 3 is executed so that the 
bevelling 5 is directed towards the biopsate cylinder 6 
and thus an optimal displacement of the biopsate 
cylinder 6 is facilitated upon insertion of the wire 3 
between the inner wall of the biopsy cannula 4 and the 
biopsate cylinder 6. Basically it can be assumed that 
the length of the wire will always correspond to the 
length of the respective biopsy cannula 4 . Should the 
biopsy cannula 4 have a size that makes a correct 
insertion of the wire 3 via the grip end 22 no longer 
possible the following Figure la with an additionally 
mounted shank 1 is executed. 

Figure la shows a shank 1 with a grip end 22 at its 
proximal end and a wire 3 with an appropriate pre-stress 
angle 2 at its distal end. The shank 1 is arranged so 
that it can be inserted conveniently into the biopsy 
cannula 4 as shown in Figure 2. It is important to 
mention that the grip 22 of the shank 1 is executed so 
that it can firmly arrested into the grip 20 of the 
biopsy cannula 4 after insertion of the shank 1. A wire 
3 with a length of 25 mm is provided at the distal end 
of the shank 1. The wire 3 has a tip with a bevelling 5 
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with the angle of bevelling B being executed between 5*" 
and 85°, the bevelling B is preferably ca. 20° in the 
practical example. The bevelling 5 is arranged so that 
it is directed towards the biopsate cylinder 6 upon 
insertion of the shank 1 into the biopsy cannula 4 
between the biopsate cylinder 6 and the inner wall of 
the biopsy cannula 4. The pre-stress angle 2 that 
defines the arrangement of the wire 3 is between 1° and 
90°. In the preferred practical example the pre-stress 
angle 2 is ca. 10°. This pre-stress angle 2 is attained 
by the respective arrangement of the wire 3 at the 
distal end of the shank 1 by means of a specific mode of 
attachment. The arrangement of the pre-stress angle 2 of 
the wire 3 causes at any rate a tension of the wire 3 
upon insertion of the shank 1 into a biopsy cannula 4 as 
shown in Figure 2 . The wire 3 of the shank 1 is pushed 
into the biopsy cannula 4 with this pre-tension when 
inserted at the outmost edge between the inner wall of 
the biopsy cannula 4 and the interior biopsate cylinder 
6. Thus it is ensured that a very small number of 
biopsate artefacts occur when the biopsate is removed 
via the biopsy cannula 4 . 

Figures 2 and 3 show a known biopsy cannula 4 and a 
trocar 19 used for placing the biopsy cannula 4. The 
grip ends 21 of the trocar 19 and 22* of the shank 1 can 
be positioned and firmly arrested in the grip end 20 of 
the biopsy cannula 4 . The biopsy cannula 4 in Figure 2 
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is placed via the trocar 19 in Figure 3 into the tissue 
to be removed. 

Placing of the biopsy cannula 4 in the described manner 
ensures that a cylindrical biopsate 6 is placed in the 
interior of the biopsy cannula 4 in the distal end of 
the biopsy cannula 4. This placing of the biopsy cannula 
4 is depicted in Figure 4. After the biopsy cannula 4 
has been placed into the tissue to be taken and the 
interior biopsy cylinder 6, the shank 1 is inserted 
proximally into the biopsy cannula 4 via the grip 22 
with the wire 3 at its distal end. 

Placing of the shank 1 with the wire 3 at its distal end 
is shown graphically in Figure 5 from setting the shank 
1 to arresting the grip 22 of the shank 1 into the grip 
20 of the biopsy cannula 4. The given pre-stress angle 2 
and the resulting tension of the wire 3 drive the wire 3 
by insertion of the shank 1 into the biopsy cannula 4 
directly immediately at the inner wall of the biopsy 
cannula 4 between the inner wall and the biopsate 
cylinder 6. The cylindrical design of the biopsy cannula 
4 at the distal end provides for a guiding tension of 
the wire 3. The length of the shank 1 with the wire 3 at 
its distal end is chosen so that the tip 5 of the wire 3 
ends directly at the distal end of the biopsy cannula 4 
after insertion and arresting of the grip 22 of the 
shank 1 into the grip 2 0 of the biopsy cannula 4. 
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Figures 6 and Figure 7 show that the biopsy cannula 4 is 
subsequently handled such that a biopsate is shorn off 
by rotating the biopsy cannula 4. Following the rotation 
of the biopsy cannula 4 with the interior shank 1 the 
biopsy cannula is withdrawn from the tissue to be 
removed and the biopsate is taken out of an additional 
ejector after the shank 1 has been detached. A high 
quality for the further examination of the biopsate is 
ensured by the very low level of crush artefacture of 
the biopsate between the inner wall of the biopsy 
cannula 4 and the wire 3 of the shank 1 as well as the 
interior biopsy cylinder 6. The essential advantage of 
the shank 1 according to invention with the wire 3 at 
its distal end is that the penetration of the wire 3 of 
the shank 1 along the inner wall between the inner wall 
and the biopsate cylinder 6 generates a pressure which 
ensures that the biopsate cylinder 6 is retained at the 
distal end of the biopsy cannula 4 after rotation of the 
biopsy cannula 4 and thus provides a high guarantee that 
a biopsate is contained upon removal of the biopsy 
cannula 4 . 
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Reference characters 



1 Shank 

2 Pre-stress angle 

3 Wire 

4 Biopsy cannula 

5 Tip with a bevelling 

6 Biopsate cylinder 

7 Bone marrow 

8 Tapering 

9 Cutting edge of the cannula 

10 Proximal connection surface 

19 Trocar 

20 Grip end 

21 Grip end 

22 Grip end of shank 1 

B Bevelling angle 



